Histidine residue at position 226 is critical for iodide uptake activity of human sodium/iodide symporter.
The sodium/iodide symporter (SLC5A5; also known as NIS), a transmembrane glycoprotein principally in the thyroid gland, is responsible for the accumulation of iodide necessary for thyroid hormones. Our previous study indicated that a novel exon 6 deletion (residues 233-280) in SLC5A5 loses the iodide uptake activity. Herein we characterized the role of His-226 in iodide transport of SLC5A5. His-226, a highly conserved extracellular residue among SLC5A5 homologs, was replaced with alanine, aspartic acid, glutamic acid, or lysine. All the SLC5A5 mutants were expressed normally in the cells and targeted correctly to the plasma membrane. However, all of the mutants displayed severe defects in iodide uptake, suggesting that His-226 was critical for iodide uptake. Kinetic analysis further showed that mutation at His-226 led to a dramatic decrease in V(max). These findings suggested that the decreased levels of iodide uptake activity of SLC5A5 mutants resulted from lower catalytic rates. In conclusion, our data first identified the involvement of extracellular charged amino acid residue in the iodide uptake ability of SLC5A5.